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<54) yCTHORCTBO JUIfl PEMOHTA OBCAUHMX KOJIOHH 



I fe» 




HjoGpcTCHHe othocmica k ycrpoHCTBaM, npH- 
mckhcmnm npH ycxaHoBicc npoAonuio- ro<J)pHpo- 
BiSHbix nnacTupeH H3 MeranniwecKHx Tpy6 
b oGcajontXj KOJioHHax He^TJDWx, rax>BWx a 

BOA*H*iX OCBaXKR C HCJIbW BOCCTaHOBJICHJW 
rCpMCTH^ROCTH CTCHOK KOJIOKH. 

H3BCCTHO yCTpOMCTBO AH* yCTlHOBKH MCTa/l- 

mnccxKX ruiacTwpeH, cof^pxaiuee aaitoimcHKMB 
xhakoctmo anacrinHNH cocya, cnycKacMWM 
k ncciy noBpewcHHJi kojiohhu hj ipoce. Ha 
DOBepxHocm 6ajuioHa cnettHamnuMM jixhmz- 
mh Kpcroricji MeianjuroeacHH ro^pwpoBaHHMM 
umctupL :BHyrpB imcnmoro cocyaa b : xha- 
KOCTv noMcmcfl bopnbhoh aapwi c 3nciapo- 
OfTOHaTopoM. PacuiHpciwc miacTupff b iconoH- 
hc ocymccTBJiacTCJij npM B3puBc oapajuHlJig^ 

Ochobhum HcflocrirxoM 310 ro ycTpoMCTBa «B* 
nacre* .lyymocib jxcmkkchha pasROMcpHoro 
pacnJHpcHiw .fUjaciwpH no bcch ZUIhhc. 

HaMobJicc^&uoicMM no tcxtowckoh ^ cynowc- ,.3. 20 
th h flocTKracMOMy pcoynbrafy k npeflnarieMQ- s 
My hbjihctch ycrpoMCTBO An* pcMonra oocaa- 
Hbix Konoim, concpxcamcc nonyio unamy c 
ynopoM, 4opMHpyioiuyio ynpyryio ronoBicy, 



xccctkhh KOHyc-nyaHcoH h yaaHOBjicHHufi Ha^v^i 
uiTiHrc MC5icny ; yno^ r KOMycoM-nyaHCOHOM^; *h 
npoAOJitno ro<J>i«poBa«HUH .'nnacnipfc^(21. 
HeAOcratKOM iDBCCTMOro ycrpbficTBa { xbm^ 
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ctcji to, wo xecncKH KOHyc-nyaHcoH * np«Tji|v^- 
pwrcjibMoro paaiwpcHiw npoAonkMO*ro4>pHpoBaii-;^|/ 
Horo nnacTwpa bmhojihcm c rnaiucoft 6oKoiibfl^ 
noBtpxHocTMo. TaxoM KOHyc npH pacuiHpcHHM v 
BnaxwH njiacmpA cosoacT o6paTMWR ncpcrn6 
MCTajwa. B pc3yjiwaTC Kawaii R3 snauKH 06- 
pajyer abohhm^ MCflpxKMM nnacrwp* k kojioh-; . 
tie* JpymM HCflociaTKOM ycrpoiiCTBa 
B03Moamocn^ 3axnHHMBaHK>i KOHy^nya^Ka^^ 
b o6<^ofi k^ohhc K>3a HC3Raw«nMio^p»| 

HHUM MC»W v HX^rjJiaMCTpaMR. : .^ 

UcnwaTioo6pcTeHB^oB^ 

KaqCCTBa ^WOHS^STnOBMIUeHHC H3AC*HO<TM 

cro nyTCM hciotjowoi aaxjiHHHBaHH* b" pcf^f 
MOHTKpycMoii KOJIOHHC KOHyca-nya^Hau^ 

Ann |)CMOina^cSiOTix 51 konoHH^coicpsKaiu^ 
nonyw imaHoT c'ynbpoM, <J>opMHpyiomyia yi>. 
pyry» ronooicy, xccctkmm KOHyc-nyaHcoH h 
ycraHOBJicHHWH Ha urranre MC^wiy y no P° M % ^|^ 
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b npouco: pacuinpc»iH8 ananMH BKnwMacTCfl 
y^acioK Konyca, na kotopom yron o6pa3yiomeH 
K3H3BOK BoapaaacT no J5~40\ Bnajombi imac- 
Tbipfl-5, ynp^BflBCMbie 3THM ynaCTKOM, pC3KO ^ ; 

.^Z"k;^7^ n^^W^ynM^acxu- 5. noBo^Ba.rcB h nou ibkhm yrnoM^a^^ 
*S p^d^cHbi c npoflo^MW^Ha^ 

^ ^y&iicoHa, a yroi ;„aK^^ K0 ^?xSi^l,o, 

•V ^ np^o fl KT- K : B03HHKHOBeilMlo; BHCKOHTaKTHprO;, . ■ ej.* 

# oaciuHocHHfl: BnaAHH imacTbipa 15 >ia ; cqCT / yrna 



KOHycoM-nyaiicoHOM nponojibno-ro<|>pHpoBaHHMH 
nnacibipk, KoHyc nyaHcoH BwnonHCH c nponojib- 
jlHwmh ^KaHaBKaMH, hmcwuihmm ncpeMCHHUM pa- 
% hw£'y*tn™**nwHcx or MeHMitero ocHoaa- 
— . *'nw^nnacn>/ 

HaBKaMH^ 

o6pa3ywme 



Aep^MT ^pMHpywHjyio ynpyry»; 
-.^•cncHft • KOHyc-nyaiicoH 2, M ; nonyio|iinaHry 3 
•^CitycxacTCfl-yCTpoHcrBO b cKBa3KMHyL : K-Meciy 
HapyiucHHA KOiiomiw na Maooaio-KOMnpeccop- 
- hmx hjih 6y P HJibHbiK xpy6ax 4 bmcctc c^MCtaJi 
niwccKHM nnacTbipcM 5. KOiopwA oohhm . koh- 
iiom onHpacTCn m KOHyc-nyancoH 2, a ot oce- 
Boro ncpeMCUicimfl BBepx ynepacHBaeTc* yno- 

pOM 6. ••; jNirf;- 

. )KecTKHM Konyc-uyaHcoH 2 npencTaBJiHCT co- 
6ofi ycetKHHwii KOiiyc ((Jmr. 6), 11a 6okoboh 
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non^cMa b6pa3yioiucM KanaBOK^; KOHyca-nyaH-; 

COH3 2^3!iaqMTCJlbHO BHHHCT H3 KaqtCTBO; paCUJH- , 

pcHitn-iuiacTbipji-H occboc ycwwe npoxo*ae-v~: 
hhh KOHyca-nyaHcona. Yrofl non^CMa oGpaayio-: ,■ . 
mefi Me H e C 35° He jiaer w» ami ncwvmtn*. 
Hoe yBCJuneHHC npoxo*Horo jiHaMCTpa nnacrbi* 
pa a yron noiiwMa o6pa3ywincH 60/iee 40 ... 
Beaet k 3HaMHie;ibHOMy yBe/uweHHw Heo6xonx- •» 
Mbix occbmx ycwiHH M* npoxowieHHa Konyca- 
nyaHCOHa h yxywueHHio KaMectBa paciuHpemw. 



0 V, J nn,mina ifOMVCOMlIVaHCOHOM npOXOJIHOM 



pajwycHwe KaHaBKH no sHciryJ BnajWH|njiacTbi 
pa 5. : yroji HaioioHa o6pa3yiomcH;KaHaBOK 7, 
cocraBJiBwuiiiH 9-12°, ynenHMMBaercH no 35- 
40° y 6onbiucro ochob3Hhb Konyca. Pajinyc 
xanaBoic ncpcMCHiiwH. Y MCHbiiJcro ochob3Hhb 



pcHiw njiacropa KOHycoM-nyaHcoHOM npoxojwon < 

AH3MCTp yBCJIHWBaCTCH no OTHOUjeHKK) K HH3- 

Mcrpy KOHyca Ha 6-7 mm b 146 h flo 8-9 mm 
o6caBH>ix ipyoax. 3to no3BonaeT cootbctctbch- 



KaHaBOK ncpCMCHIIUH. y MCHbllJCro uctiuixuiwi — -r-f «*An,une- 

cL 3) KOHcbHrypauHH KOioporo - noBiopgcx , ; , #( ,HO.yMeM k iuHis AHaMCtp ycxpoHciB iuiH^cmHpe 
B ™^S' LaupB^H ^BeH jpa^.^ ^^n^ V 



ycy BnaaHH njiacTwpH, a 3aTCM yBcnHWBacTCH 
HanpHMepV nn» .KOHyca-nyaHcoHa, npMMCiweMO- 

It> fljlfl pCMOHTa 146 MM 06\aflHWX;,K0J10HM # . 

pajutyc KanaBOK y MCHbuiero o<«0BaHHHj ((J)Hr3) ; 

COCTaBJWCT 11 MM, B CpCflHeM CCTCHRH ; (4>HT.4) 

16 mm, y 6ojibiucro ocHOBaHHH Konyca ^. 

• 28 MM- (*HT. 5). - ; 

YcraHOBKa nnacrbiF* » kojiohhc oocaxwwx 
rpy6 ocymccTBJiBcrca nyitM npoTBTMBajuifl qc- 
pc3 Hero *ecTKon> KOHyca-nyaHCOHa 2 ' 4>op* 
MMpyiomcH rojioBKK 1 ($Hr. 2). 

B Hawie, b 6caonopHOM (4>ht. 3) H ^acnw- 

HO B OIlOpHOM ^ (<J>HT. . 4 • M -5) pCJICHM^ paCUIH- 

pcHior, Korna Buciynu nnacrwpH -S^mmm^ 



3HaqHTfn0BUCHTk HajXOKHOCTb HX paOOTM/ flfH 

pacumpcHMM nnacTbipa rnanKHM KOHycoM C . v v 
. yrnoM nozxbCMa o6pa3ywmefi a 9-12 , Kax 
' aio npHHjno b npoTOTHne, npoxoiwoH AHaMcip 
cooTBcxcTBy ct waMCTpy KOHyca-nyaHCOHa. . 

O o p m y n a H3o6pexeHHJi 

ycrpoHCTBo Ann peMOHTa oocajmbix kofiohm , % 
coflcp^Kamcc nonyio urraMry c ynopoM, (J)opMH- 
pywmyw ynpyryio rojioBicy, ^ctkhm KOHyc- 
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bok b 9-12° (4>ht.6). BnajumbTiijiacTupa 5 
npn ttom iuiotho npHJteraioT k KaHaBicaM , ko- 
Hyca-nyaHcora 7. KomaKT ax b.; HopMamaoM ,ig 
^^cescHHM^k xony 7 K0Hyca-nyaHCOHa|2. e^npbuec^ 
ce nc<t>opM3imH BnajiHH Gnaronapfl ncpcMCKHO- 
My paAMycy 7 b»x BpcMfl haci no Ayrc (4>ktJ- 
5) 6c3 o6paiHoro ncpemoa MCTajui3, «rro h 
npcAOTBpaniacT oopasoBaHMC hcao^kmob. 3aTCM 



tf4 -'|A,niv»iw |, - ■-•«stm 

nyTCM HCKJTKWCHHJl 3aKJlMHMBaHBJl B pCMOHTH* l-.j 

pycMOH KOJiOHHC KOHyca-nyaHCOHa, nocncOTHH 

^BMnOnMCH.t npOAOJIbHblMH KanaBK3MH f MMCK>- 

^ix^iiit^MemntH paiwyc, yBcmnHBajoiuHAcB 
55 oV MCHbDjero ocHonamw Konyca k BonbiucMy, i 
npH 3tom Bbiciynw njtacn>ipH cobm6iuchm c % 
npoflonbHNMH KaHaBKaMM KOHyca-nyaHCOHa, a 
r : yron HawioHa o6pa3ywmcH xaHasoK y oonbujo- 
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(54) DEVICE FOR CASING REPAIR 
1 

The invention relates to devices that can be used for placing longitudinally corrugated 
patches made of metal pipes in casings of oil, gas, and water wells, with the aim of restoring 
the leaktightness of the casing walls. 

A device is known for placement of metal patches, containing a liquid- filled elastic 
receptacle lowered to the location of the damage to the casing on a cable. The corrugated 
metal patch is secured to the surface of an inflatable bag by special clamps. An explosive 
charge with an electric detonator is placed inside the elastic receptacle, into the liquid. 
Expansion of the patch in the casing is accomplished by explosion of the charge [1], 

The major disadvantage of this device is the difficulty of achieving uniform 
expansion of the patch over the entire length. 

The device closest in technical essence and achievable result to the proposed 
invention is a device for casing repair that contains a hollow rod with a stop, an elastic 
forming head, 



a rigid conical ram, and a longitudinally corrugated patch mounted on the rod between the 
stop and the conical ram [2]. 

A disadvantage of the known device is that the rigid conical ram for preliminary 
expansion of the longitudinally corrugated patch is implemented with a smooth lateral 
surface. Such a cone creates a reverse bend in the metal upon expansion of the furrows of the 
patch. As a result, each furrow forms two areas of undercompression of the patch against the 
casing. Another disadvantage of the device is the possibility of the conical ram getting 
jammed in the casing due to a slight difference between their diameters. 

The aim of the invention is to improve the quality of the repair and its reliability by 
eliminating jamming of the conical ram in the casing under repair. 

The aim is achieved by the fact that, in the device for casing repair containing a rod 
with stop, an elastic forming head, a rigid conical ram, and a longitudinally corrugated patch 
mounted on the rod between the stop and 
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the conical ram, the conical ram is implemented with longitudinal grooves of variable radius, 
increasing from the smaller base to the larger base, where the ridges of the patch match the 
longitudinal grooves of the conical ram, and the tilt angle of the generatrix of the grooves on 
the larger base of the conical ram is 35°-40°. 

Fig. 1 shows a general view of the device in the run-in position; Fig. 2 shows the 
same, in the working position; Figs. 3, 4, and 5 show the stages for straightening the 
corrugated patch; Fig. 6 shows a cutaway view of the conical ram. 

The device for casing repair contains elastic forming head 1, rigid conical ram 2, and 
hollow rod 3. The device is lowered into the well to the location of damage to the casing, in 
tubing or drill pipes 4, together with metal patch 5, which at one end is supported on conical 
ram 2 and is restrained from axial movement upward by stop 6. 

Rigid conical ram 2 is a truncated cone (Fig. 6), on the lateral surface of which are 
implemented longitudinal radial grooves according to the number of furrows in patch 5. The 
tilt angle of the generatrix of grooves 7, which is 9°-12°, increases up to 35°-40° on the larger 
base of the cone. The radius of the grooves is variable. On the smaller base (Fig. 3), the 
configuration of which duplicates the inner contour of the patch, it is equal to the radius of 
the furrows of the patch, and then it increases. For example, for a conical ram that can be 
used to repair 146 mm of casings, the radius of the grooves is 1 1 mm on the smaller base 
(Fig. 3), 16 mm in the middle cross section (Fig. 4), and 28 mm on the larger base of the cone 
(Fig. 5). 

Placement of the patch in the casing is accomplished by pulling rigid conical ram 2 
and forming head 1 through it (Fig. 2). 

At first, under unsupported (Fig. 3) expansion conditions and partially under 
supported (Figs. 4 and 5) expansion conditions, when the ridges of patch 5 begin to push 
against the wall of casing 8, the process of expansion of the patch by the cone occurs at a 
slope of the generatrix of the grooves equal to 9°-12° (Fig. 6). The furrows of patch 5 in this 
case fit tightly against the grooves of conical ram 2. Their contact in the cross section normal 
to the path of conical ram 2 during deformation of the furrows, owing to the variable radius 7, 
always travels along an arc (Figs. 3-5) without reverse bend of the metal, which prevents 
formation of areas of undercompression. Then 
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during expansion of the furrows, the section of the cone is included in which the angle of the 
generatrix of the grooves increases up to 35°-40°. The furrows of patch 5, straightened out by 
this section, turn sharply and at such an angle break contact with conical ram 2 (Fig. 6). 
Further motion of conical ram 2 leads to the appearance of contactless expansion of the 
forrows of patch 5 as a result of the angle of rotation of the generatrix of the grooves by 
35°-40° and the action of elasticity forces in the compressed section of the patch. Final 
squeezing of the patch against the walls of casing 8 is accomplished by elastic forming head 
L 

It has been experimentally established that the slope of the generatrix of grooves 7 of 
conical cone 2 significantly affects the quality of the expansion of the patch and the axial 
force of penetration of the conical ram. A slope of the generatrix less than 35° does not result 
in an increase (or results in an insignificant increase) in the flow diameter of the patch, while 
a slope of the generatrix greater than 40° leads to a significant increase in the required axial 
forces for penetration of the conical ram and a deterioration in the quality of the expansion. 

For a slope of the generatrix of the grooves of the cone equal to 35°-40°, after 
expansion of the patch by the conical ram the flow diameter increases relative to the cone 
diameter by 6-7 mm in 146 and up to 8-9 mm of casings [sic]. This makes it possible to 
accordingly decrease the diameter of devices for expanding longitudinally corrugated 
patches, and hence to increase the reliability of their operation. When expanding a patch by a 
smooth cone with a slope of the generatrix of 9°-12°, as assumed in the prototype, the flow 
diameter corresponds to the diameter of the conical ram. 

Claim 

A device for repair of casings, containing a hollow rod with a stop, an elastic forming 
head, a rigid conical ram, and a longitudinally corrugated patch mounted on the rod between 
the stop and the conical ram, distinguished by the fact that, with the aim of improving the 
quality and reliability of the repair by eliminating jamming of the conical ram in the casing 
under repair, said conical ram is implemented with longitudinal grooves of variable radius, 
increasing from the smaller base of the cone to the larger base of the cone, where the ridges 
of the patch match the longitudinal grooves of the conical ram, and the tilt angle of the 
generatrix of the grooves on the larger 
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base of the conical ram is 35°-40°. 

Information sources considered in the examination 

[see Russian original for figure] 



Fig. 1 
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1. US Patent No. 3175618, cl. 166-63, published 1965. 

2. USSR Inventor's Certificate No. 388650, cl. E 21 B 43/10 (1970) (prototype). 



[see Russian original for figure] 



Fig. 2 
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[see Russian original for figure] 
Fig. 3 

[see Russian original for figure] 
Fig. 4 

[see Russian original for figure] 
Fig. 5 
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[see Russian original for figure] 



Fig. 6 
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